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Heating of 6-(methylsulfonyl)-9-phenyl-9H-purine (1) with dilute sulfuric acid or
acetic acid results in its decomposition into 9-phenyl-9H-purin-6-ol (II). The methyl-
sulfonyl group in I easily undergoes nucleophilic substitution with hydroxide, methoxide,
phenoxide, aniline, 2-furfurylamine, and hydrazine to respectively form II,, 6-methoxy-
(11,), 6-phenoxy-(II,), 6-anilino (III;), 6-(2-furfurylamino)-(1II,), and 6-hydrazino-9-
phenyl-9H-purine (III;). I also reacts with pyrrole in the presence of sodium amide
to form 6-(1-pyrrolyl)-9-phenyl-9H-purine (IIL,). I also reacts with malononitrile,

. ethyl cyanoacetate, phenylacetonitrile, acetylacetone, and acetophenone in dimethyl
sulfoxide, in the presence of potassium hydroxide, to respectively afford 9-phenyl-9H-
purine-6-malononitrile (IVy), ethyl «-cyano-9-phenyl-9H-purine-6-acetate (IV,), «, 9-di-
phenyl-9H-purine-6-acetonitrile (IVy), 3-(9-phenyl-9H-purin-6-yl)-2,4-pentanedione (IV,),
and 2-(9-phenyl-9H-purin-6-yl)acetophenone (IV;).  This reaction can be utilized for
introduction of a carbon chain into the 6-position of the purine ring. v

Keywords——6-(methylsulfonyl)-9-phenyl-9H-purine; - nucleophilic substitution of
methylsulfonyl group;. O-nucleophile; N-nucleophile; C-nucleophile; syntheses of
6-substitxted 9-phenyl-9H-purine '

T BTFRZMACH S CHy-SOp ENEMORBRAEC X » TEZCER ST HHIL 2-(methylsulfonyl)qui-
noxaline,® 1-(methylsulfonyljphthalazine,® 4-(methylsulfonyl)cinnoline® %¢> (methylsulfonyl)benzodiazine
CEOWTHRELTERL. F 4-(p—tolylsulfony1)-1-phenyl-1H-pyrazolo[3,4—d]pyrimidihe‘”-0) CH3—<: >—SO,Z—
2 O U & R T Sa B L.

Purine 15% 6 > CH;-SO,- ENBIC X B Bﬂﬂih\ﬁzﬁ& X »C -OH #E B3 %L 6-(methylsulfonyl)purine
EOWTHELY KX WV BEShTEY, ELTVE=THEVET I VLI -TERIhBEL 2,6-bis- 5%
W3 2,6,8-tris-(methylsulfonyl)purine 2o\ T R.K. Robins 5,8 3 X UMWES? T Fo@Exhcns, =
FEo{t&Y 6-(methylsulfonyl)-9-phenyl-9H-purine (I) 0 CHg-SO,- 24 R D RKIGHE %7 LT EBEORZAE
X BBENTETHS 5 FRABERSh, Heh v =4 vic X 2BHEINTEE T I purine B 6 f1ic i
FEREAT DN E LTHBILERT S FI A Lﬁ% yDEEL, Lkt s CHy-SO,- EORBRAE LHE
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WS D\ THEF R AT - 7.

T LRGBS 5\ IXERBRSE OM & BT % & BB KD #% 5 1} C 9-phenyl-9H-purin-6-0l (I1) 1w 25k
ThH, ERKBILT PV A, FPITARPFCF, FPYT AT 2P FEMEG B L O-nucleophile &
LTKEBEAI AV, AMFYFAFY, 727F Y P4 VIRIDBBBEIAG T T 11, 6-methoxy-(IL,) %
5\ 6-phenoxy-9-phenyl-9H-purine(I11,) % 453 5.

RIZ N-nuclephile & LT aniline, 2-furfurylamine, hydrazine iz X - C & &I E#Iz T4, 6-anilino-
(LIL,), 6-(2-furfurfurylamino)-(I11,), 6-hydrazino—9—phehyl—9H-purine (IIXg) AR T 5. 729 LV v A7 3
FOFFETICIWT pyrrole & % KIE L 6-(pyrrol-1-yl)-9-phenyl-9H-purine (I11,) % 453 %.

W C-nucleophile & LTH LA = VI L BHBHIIKD L5 IL L TIiFote. Fhbbh iAot vi
B U185 FTERIGIE < F LV VLA H B\ gy b vEE, HELUTKBIES VY 2%, CAFALA LK F
> I (DMSO) T 80—90° T L MBI T IE % 3 & 72. % @ 55, malononitrile, ethyl cyanoacetate,
phenylacetonitiile % \> 7= 35 4 11X % h F 1L iF K © 9-phenyl-9H-purine-6-malononitrile (IV,), ethyl
a-cyano-9-phenyl-9H-purine-6-acetate (IV,), «, 9-diphenyl-9H-purine-6-acetonitrile (IV,) #787-. Acetyl-
acetone & MW A LTI L 8- (9-phenyl-9H- purin-6-yl) -2, 4-pentanedione (IV,) ®4bic 1-(9-phenyl-
9H-purin-6-yl)-2-propanone (IVy) L8 II, 23EIAERY & LB S, Acetophenone % F\ 7354101 2-
(9-phenyl-9H-purin-6-yl)acetophenone (IVs) IHMRIER 7oy BB S M7y, acetone VT8 A 101k IV, D4
BUIEET, IVeitd 5 1 5Fo I ARG L L HESE &b 1,1-bis(9-phenyl-9H-purin-6-yl)-2-propanone(IVy’)
HEBRT.

SOQ~CH3 Nu
1 ; |
AN | N\ N
TaBLE 1. b > 4+ Nu~ or NuH — | >
NN/AN SN/AN
| :
) )
N N
I I, I, IV
Reaction Products o Appearance -

No.: ~Nu mp (*C) (Recrystn. solvent) Formula
I;® -OH . >300 Colorless scales (MeOH) C, HN,O
I, ~-OCHs : 164—164.5 Colorless needles (MeOH) C;oH,(N,O
I —O—< > 180182 Colorless needles (MeOH) CH,,N,O
JII Y —NH—< > 171—172 Colorless scales (MeOH) Ci Hy 3Ny
I, —NH—CHZ/U Oﬂ 128—129 Colorless needles (MeOH) CygH N0
s -NHNH; 201—202 Colorless needles (MeOH) C.1H, Ny
m L) 181—182 Colorless needles (MeOH)  C;,H, N,

[
IV NC\cg N =300 Colorless needles (MeOH) CiHNg
| :
IV, NC\ cpCO0C.Hs 279 (dec.) Colorless scales (MeOH) CysH N0,
| _ :
IV [ | CN 226—228 Yellowish scales (MeOH) CroH 3Ny
N "CH
|
CHsCO COCH; Colorless needles :
IV, \(I:H/ : 156—156.5 (petr. benzine-benzene) CroH1aN,Og
1Vs —CHg—CO—< > 223.5-224.5  Yellow needles (McOH) ChoH,,N,O
IVs ~-CH,-CO-CHs 175—175.5 Colorless needles (MeOH) Cy,H,N,O
IVy @ 253 (dec.) Yellow powders (MeOH) Cy;HizNO
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Analysis (%)

MS

Calcd. Found . IR BB cm—? | M
e UGN — ‘m/e M
C H N C H N ’
1690 (>C=0) 2600—f3100(—NH—) _
63.70 4.46 24,77 63.55 4.50 24.80 —— 226
70.82 4.20 19.44 70.66 4.30 19.49 _— 288
71.06 4.56 24.38 70.91 4.60 24.32 3400 (-NH-). } 287
- 65.97 4.50 24,04 65.80 4.58 24,07 3260 (-NH-) - 291
58.39 4.46 37.15 58.52 4.51 36.93 2900—3300 (-NH-NH) 226
68.95 4.24 26.81 68.86 4.32 26.87 — ‘ 261
64.61 3.10 32.29 64.65 3.06 32.06 2000, 2220(-CN) 3200(-NH-) 260
62.53 4.26 22.79 62.54 4.26 22.81 1680 (-C-0-) 2210(-CN) 307
. T
0 ,
73.29 4.21 22.50 73.42 4,28 22.33 2190 (-CN) 3240(-NH-) 311
65.29 4.80 19.04 65.14 4.76 19.19 1585 (>C=0) 294
72,60 4.49 17.83 72.32 4.54 17.84 1660 (>C=0) 314
66.65 4.79 22.21 66.52 4.81 22.33 1670 (>C=0) ' 252
67.26 4.06 25.10 67.04 4.06 24.99 1620 (>C=0) 446
a)
)
e
A0
N‘ \/\N
CH— (l% ~-CHs
NNy O
TAD>
\N/\ N
|
)
N

£ B o #

6-(Methylsulfonyl)-9-phenyl-9 H-purine (I) wmaglRES (MeOH X v). mp 179—180°.9 »

I LEMBEORE  1300mg % 109% H,S0, 6 ml s L, 90—100° < 1hr s, ## 10% K,CO,
THR, P Uit MeOH 2 & Fif M. 9-Phenyl-9H-purin-6-ol (I,)' %45 . & 213 mg (92%).

I LEFBREORRS  I300mg % AcOH 4ml i L, 90—100° T Lhr m#. HRMET B, Kiemx
Wit Licisdhy MeOH 2 & Fis . 11, 285 . ILE 215 mg (93%). '

I&KABMEF PYYLEDRRS I1300mg %o+ 3mlical, 2N NaOH 3ml 2 mx, 90—100°
© 1hr g, BEETCEM, AcOH TR, HH LML MeOH »oEFHKL. II, 285 . INE 214 mg
92%). .

LEHPUSTLAMFES EEDORIS Na 62 mg % MeOH 20 ml s L, Zhic I1500mg % #&Es L C 30
min JIEER. BREELYEER, Kz THH LAx&d%, MeOH » b E . 6-Methoxy-9-phenyl-9H-purine
(I1,) %185 . INE 360 mg (87%). ' :

TEF M)A T2 /5 REORS Na 62mg % EtOH 20ml s L, zhic CH;OH 338 mg, I 500
mg LT Vhr m#GEN. BBl a®E, Kemzx THB L &% MeOH H» 5HEEE. 6-Phenoxy-9-
phenyl-9H-purine (1I;) #%4 % . IR & 367 mg (70%).

I & Aniline EQKRE™ I500mg % EtOH 20 ml iw#a L, CHNH, 251 mg #fnx T 6 hr m#ERN, %
B, BALTCHHELEERY MeOH o b # 4. 6-Anilino-9-phenyl-9H-purine (I11,) %78 % . X5 438 mg
(84%).- ’

9) W FEfE, BHEIE, ET &, i, 96,1370 (1976). ;
10) S.M. Greenberg, L.O. Ross, R.K. Robins, J. Org. Chem., 24, 1314 (1959).
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I & 2-Furfurylamine &QFE - 1500 mg % EtOH 20 ml A L, 2-furfurylamine 262 mg #jnz € 2
hr mBGEE, REM LU CHHE L S % MeOH 5 b B # 5. 6-(2-Futfurylamino)-9-phenyl-9H-purine (111,)
%55 . IE 354 mg (67%). '

I & Hydrazine & QKIS 1500 mg % EtOH 40 ml iz 572 U, H,N-NH,-H,0 135 mg # % ¢ 1 hr jnZk
BYE, BB L CHE L g & e McOH 2 s T 5 6-Hydrzaino-9-phenyl-9H-purine (I11,) # % % . & 367
mg (89%). ' .

I & Pyrrole QR I500mg % xF Ak a7 3 F (DMF) 4ml wysas L, pyrrole 181 mg, NaNH,
500 mg % fnx, 100° T 2hr H#E. BKCHITHHE Lickdit MeOH 7 bE#EH. 6-(Pyrrol-1-yl)-9-phenyl-
9H-purine (I11,) #18% . & 251 mg (63%). :

I & Malononitrile & QKRS I500mg % 22+ 2K+ F (DMSO) 8 ml ks L CH,y(CN), 238 mg,
KOH 224 mg % jnx T, 80—90° ¢ 1 hr #g#. HKicHF AcOH THl, HH LRt MeOH 7 b5 5.
9-phenyl-9H-purine-6-malononitrile (IV,) # & % . I{& 395 mg (83%). i

1 & Ethyl Cyanoacetate & OIS 1500 mg % DMSO 8 ml s L, NC-CH,-COOEt 407 mg, KOH -
©.224 mg ik T, 80—90° ¢ 1hr k. FEECUE. Ethyl e-cyano-9-phenyl-9H-purine-6-acetate (IV,)
2% . I 488 mg (87%). |

I & Phenylacetonitrile & QK IE 1500 mg % DMSO 8 ml #4 L, PhCH;CN 421 mg, KOH 224 mg %
%z <, 80—90° ¢ 1 hr ###:. ATABMLIE. «, 9-Diphenyl-9H-purine-6-acetonitrile (IV,) %% . INE 463
g (81%).

I & Acetylacetone & ORI 1500 mg % DMSO 8 ml mw#as L, Ac,CH, 360mg, KOH 224mg *# iz <,
80—90° © 1 hr . BKH) AcOH T, HiH L&l FR, P CHCL, CHHE. Sihl<ve v
TERE, TEYEBRECH T 5. TEYE MeOH 25 FiER. IL, 285 . LK 48 mg (12%). _v ¥ vEK
& CHCL il iz G2 NapSO, THlk, WL @E, BREW SO, #5722 @B L THMRE. CHCL kXY
3-(9-phenyl-9H-purin-6-yl)-2,4-pentanedione (IV,), 1-(9-phenyl-9H-purin-6-yl)-2-propanone (IVy) o JHIc ¥ H
Eha. & IV, 251 mg (47%), IVe30 mg (6%).

I & Acetophenone & DK% 1500 mg % DMSO 8 ml iw¥a L, CH;COCH, 432 mg, KOH 224 mg % /i
%2°C 80—90° © 1 hr #F#. AR LEE, SiO, » 5 4 % F L CHM, CHCl i & v % H. 2-(9-phenyl-9H-

purin-6-yl)acetophenone (IVy) #7585 . & 130 mg (23%).

" I & Acetone & DS 1500 mg % DMSO 8 ml s L, MeAc 1 ml, KOH 224 mg % jn% ¢, 80—90°
T 1hr ##. BAGCOE, Si0, » 7 22 B L TEH, CHCl; ik kv IVe 2%, o\ MeOH = x b 1,1-bis(9-
phenyl-9H-purin-6-yl)-2-propanone (IVy') 2R H S h 5. IE IV, ki, IV 93 mg (23%). :

BE . ATEROWERO —IEERS2EELHERETEE (BABINE D) ©X i, TRV LT
SRENARKCEH T2 :
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